Abstract. Three new cases of an unusual subtype of hepatocellular carcinoma (HCC) referred to as fibrolamellar hepatocarcinoma (FLHC) recently seen at our institution are described. This report focuses on the clinical, radiologic, and pathologic features of this rare subset of HCC. All three patients were under 30 years of age with no previous history of hepatitis or cirrhosis. Each had had subacute symptoms for 5 months to 1 year before medical attention was sought and/or diagnosis of FLHC was established. There was no reliable correlation with oral contraceptive use in the 2 female patients. Serum alpha-l-fetoprotein levels were normal with only mild elevation of liver enzymes. The CT features, although not specific, were suggestive of an aggressive tumor with amorphous calcification in 2 of the 3 cases. Angiographically all tumors were hypervascular without any evidence of arterioportal shunting or venous invasion of major vessels. The clinical and radiologic recognition of these tumors is important since the surgical resectibility rate and 2-and 5-year survival rates are higher than those applicable to conventional HCC.
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Hepatocellular carcinoma (HCC) is a relatively rare hepatic neoplasm in the western hemisphere, occurring with an incidence of 1 : 100,000, predominantly in men over 50 years of age. The duration of symptoms is short and prognosis usually poor, with mean survival measured in months only. A distinct subtype of HCC has been recently classified as fibrolamellar hepatocarcinoma (FLHC) due to its characteristic clinical and pathologic features [1] [2] [3] [4] [5] [6] [7] [8] [9] . We report 3 newly diagnosed cases of FLHC at our institution during the past 2 1/z years. The analysis of clinical, radiologic, and pathologic features with surgical management and follow-up from 15-33 months in this group of patients constitutes the basis of this report.
Case Reports

Case 1
A 22-year-old white woman presented with a 3-day history of right upper quadrant pain associated with nausea, vomiting, and a 44-kg weight loss. There was no present or past history of oral contraceptive use. Physical examination revealed a tender mass in the right upper quadrant with a venous hum. The serum bilirubin and alpha-l-fetoprotein levels were normal with a mild elevation of liver enzymes. CT scan of the abdomen demonstrated ( Fig. 1 A) a large mass involving most of the right lobe of the liver and a separate large mass near the porta hepatis compressing the second part of the duodenum. Areas of amorphous calcifications were present within the tumor mass. Hepatic angiography demonstrated a large hypervascular mass in the fight lobe of the liver without arteriovenous shunting or venous invasion (Fig. 1 B) and a large hypervascular mass in the region just below the porta hepatis. At surgery, a large inoperable mass confined to the fight lobe of the liver and a single large metastatic node posterior to the porta hepatis were found compressing the duodenum. Extrahepafic spread precluded right hepatectomy. A liver biopsy and excisional lymph node biopsy were performed. The histopathologic diagnosis was FLHC. Postoperatively she received chemotherapy consisting of adriamycin, mitomycin C, and 5-fiuorouracil. Reevaluation 10 months after initial surgery revealed that tumor was confined to the liver; therefore, she underwent an elective right lobe hepatectomy and excision of porta hepatis nodes. She did well until a repeat exploratory laparotomy revealed recurrent tumor in the liver and porta hepatis. Thirtythree months after initial diagnosis, the patient is still alive with recurrent disease. 
Case 2 Case 3
A 21-year-old white man first noticed a gradually enlarging mass in the epigastrium for 1 year, and 1 month prior to admission developed nausea and vomiting. He had otherwise been in excellent health. Physical examination revealed a firm, nontender mass. The serum bilirubin and alpha-l-fetoprotein levels were normal with slightly elevated levels of liver enzymes. A postcontrast CT scan demonstrated a large hypodense mass involving the entire left lobe of the liver with focal areas of amorphous calcification ( Fig. 2A) . Angiography revealed a hypervascular mass occupying the entire left lobe of the liver with no evidence of arteriovenous shunting or venous invasion (Fig. 2B, C) . A diagnosis of hepatoma was made and, at this time, a left hepatic lobectomy was performed. The histopathologic diagnosis was FLHC. Metastatic carcinoma was found in one of several lymph nodes. Fifteen months following initial resection, recurrent tumor was detected on a follow-up CT scan. The recurrent tumor, a nodule in the omentum, and 2 involved periaortic lymph nodes were resected. Twenty-one months after initial diagnosis, the patient is alive and not receiving any chemotherapy.
A 27-year-old white woman had a history of intermittent nausea, vomiting, upper abdominal pain, and early satiety for about 1 year for which she was treated with antacids and Cimetadine without any relief. She had used oral contraceptives for 18 months, but had discontinued their use 2 months prior to admission. Physical examination revealed a hard, fixed, nontender epigastric mass continuous with the liver. Serum bilirubin and alpha-l-fetoprotein levels were normal, and liver enzyme levels were mildly elevated. CT scan demonstrated a large inhomogeneous mass involving the entire right lobe, the caudate lobe, and the medial segment of the left lobe (Fig. 3 A) .
In addition there was extensive retrocaval and paracaval adenopathy with thrombus in the inferior vena cava. Angiography revealed a large hypervascular mass without arteriovenous shunting or invasion of venous structures (Fig. 3 B) . Exploratory laparotomy showed extensive retroperitoneal lymphadenopathy with encasement of inferior vena cava that precluded curative resection. Several large lymph nodes were present in the porta hepatis, I of which was excised for pathologic examination (Fig. 3 C) . Postoperatively, the patient refused chemo- shows a hypervascular mass without any arterioportal shunting. There was no venous involvement. C Low-power photomicrograph from excised metastatic lymph node from the porta hepatis shows that the nodal morphology at the periphery of the tissue is compressed by the FLHC. Most of this lymph node has been replaced by the malignant hepatocytes (hematoxylin and eosin stain, x 47) therapy. Fifteen months following the original diagnosis, she is still alive.
Discussion
The clinical, radiologic, and pathologic features of HCC have been well-documented previously [10] [11] [12] [13] [14] . Recently, many investigators have described CT findings of HCC [15] [16] [17] [18] [19] [20] [21] [22] [23] . Only 1 publication describing a case of FLHC has appeared in the radiologic literature [9] . This variant of HCC was first described in 1956 by Edmondson [24] , who suggested that it might have a relatively favorable prognosis. There was, however, little clinical interest in this tumor until 1980, when several re-ports emphasized its occurrence in young patients and its better prognosis than HCC [1, 2] . Other names used for this tumor include eosinophilic carcinoma with lamellar fibrosis [10] , polygonal cell type with fibrous stroma [2, 11] , scirrhous hepatoma [25, 26] , and fibrolamellar oncocytic hepatoma [3, 5] .
The clinical features of FLHC are distinctly different from those of other types of HCC. FLHC is predominantly a disease of young adults and shows no sex predilection, in contrast to other types of HCC which occur in older men, usually 50-70 years of age, with preexisting cirrhosis. The mean age of patients affected by FLHC varies from 25 to 26.4 in larger series [1, 2, 5] . Our three patients had a mean age of 23.3 years. This younger age distribution approximates the age of patients with benign liver tumors such as focal nodular hyperplasia and hepatic adenomas [1 l].
The latter 2 lesions have been found in association with the use of oral contraceptives ~but few documented reports of hepatocellular carcinoma have been described in women using oral contraceptives [27, 28] . Although speculation persists regarding the premalignant nature of lesions induced by oral contraceptives, no substantive morphologic evidence supports malignant transformation of focal nodular hyperplasia or hepatic adenomas [29, 30] . Although 1 of our 3 patients had used oral contraceptive pills, it is most likely that the occurrence of FLHC was coincidental, since half of the reported cases have been in men. Recently an important etiologic association between alpha-l-antitrypsin deficiency due to homozygous protease inhibitor (Pi)ZZ and HCC, including its subset fibrolamellar type, has been reported [31, 32] . Nausea, vomiting, upper abdominal pain, and occasional weight loss are the predominant symptoms. The duration of symptoms in our series was 4-12 months. The tumor is usually palpable in association with the liver. The laboratory studies show mild derangement of liver function tests. A1-pha-l-fetoprotein levels may be normal, as occurred in all 3 of our patients. Recently high serum vitamin-B12-binding capacity as a marker of FLHC [33, 34] and abnormally elevated copper and copper binding protein in malignant hepatocytes have also been reported in FLHC [35] .
ComPuted tomographic evaluation usually reveals a large solitary tumor mass involving an entire lobe or multicentric involvement with amorphous calcifications. The assessment of tumor vascularity in our series, by CT, was not possible since scans in 2 of 3 patients were not performed by dynamic CT following bolus injection of iodinated intravenous contrast medium. In our patients, the right lobe was involved in 2 and the left lobe in the 3rd patient; predominant involvement of the left lobe has been reported in larger series [1, 2] . CT findings revealed no specific characteristic features to differentiate this entity from other benign or malignant tumors of the liver. CT has been useful in demonstrating local and regional metastatic spread, determining response to chemotherapy, and detecting recurrence after surgery. Angiographically, the tumor is hypervascular with no arteriovenous shunting or venous involvement; these features are usually seen in a conventional HCC.
Pathologically the tumor exhibits two characteristic features: deep eosinophilic plump hepatocytes and abundant fibrous stroma arranged in parallel bands. Fibrosis is distinctly unusual in HCC and only occurs in a minority of patients. In published reports, the surgical resectibility rate for HCC varies from 9 to 23% with an average of 17%, which contrasts sharply with the 48% resectibility rate reported in FLHC. Evidence for prolonged survival (mean 32-68 months) for patients with FLHC is impressive [36] compared to 6 months (5.9-7 months) in HCC [2] . The average survival rate in our three patients is 23 months (15-33 months). All of our patients are Still alive at the time of this report. Increased awareness and a high index of suspicion of FLHC, despite the nonspecific CT features, are essential for early diagnosis of this unusual variant of HCC. Higher resectibility rate and prolonged survival justify aggressive surgical management, including resection of metastases.
